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CROSS-REFERENCE 

Applicant claims priority from German application 1024811 9.9 filed 09 
October 2002. 

BACKGROUND OF THE INVENTION 
5 A PC card, often referred to as a plug-in card or electronic card, has a 

circuit board and has a sheet metal housing, or cover, that surrounds a majority 
of the circuit board. The cover includes top and bottom sheet metal cover parts 
that each has a primarily flat, horizontal major portion and that has laterally 
opposite sides that are joined together. It would be desirable if the cover parts 
10 could be joined together in a simple manner, as by merely pressing them 

together while the circuit board lay between them. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of the present invention, an 
electronic card is provided of the type that has a circuit board surrounded by 

15 a sheet metal cover, wherein the cover has top and bottom cover parts that can 

be readily joined together by merely pressing the sides of one down against the 
sides of the other. A first side of the top cover part has a plurality of 
longitudinally-spaced latching lugs. A corresponding first side of the bottom 
cover part has a plurality of slots leading to lug-receiving recesses with walls 

20 constructed to engage a lug moved down into a recess and resist its upward 

movement out of the recess. 

The first side of the bottom cover part includes an inwardly-extending 
horizontal slot wall at the top of a vertical sidewall, forming the lug-receiving 
slots. Each lug includes outer and inner legs and a fold that joins the legs. 

25 Each slot has a width that requires the inner and outer legs of a lug to deflect 

closer together in order to pass down through the slot. In one lug construction, 
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the inner leg has a free upper end that snaps under the slot-forming wall and 
thereafter prevents the lug from moving upward out of the recess. 

The novel features of the invention are set forth with particularity in the 
appended claims. The invention will be best understood from the following 
5 description when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a top isometric view of a sheet metal cover of an electronic card 
of the present invention. 

Fig. 1 A is a partial side sectional view of an electronic card that includes 
10 the cover of Fig. 1. 

Fig. 2A is a top isometric view of one of the cover parts of the cover of 

Fig. 1. 

Fig. 2B is a bottom isometric view of the cover part of Fig. 2A. 

Fig. 3 is an exploded isometric view of a portion of the cover of Fig. 1 , 
15 showing the two cover parts separated. 

Fig. 4 is a partial sectional view of the cover parts of Fig. 3, with solid 
lines showing the cover parts approaching a fully connected configuration, and 
with phantom lines showing the cover parts in the fully connected configuration. 

Fig. 5 is a partially sectional isometric view of one side of the fully 
20 connected cover parts, showing the side opposite that of Fig. 4 , and also 

showing a retaining strip. 

Fig. 6A is a partial isometric view of a lug of another embodiment of the 
invention. 

Fig. 68 is a sectional view of the lug of Fig. 6A, shown upside-down and 
25 installed on a slot wall of an opposite cover part. 

Fig. 7A is a partial isometric view of a lug of another embodiment of the 
invention. 
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Fig. 7B is a sectional view of the lug of Fig.7A, shown upside down and 
installed in a slot wall of an opposite cover part. 

Fig. 8A is a partial isometric view of a lug of another embodiment of the 
invention. 

Fig. 8B is a sectional view of the lug of Fig. 8A, shown upside down and 
installed in a slot wall of the opposite cover part. 

Fig. 9 is a partial isometric view of a cover part of another embodiment 
of invention. 

Fig. 10 is a partial sectional view of one side of fully connected cover parts 
of another embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 illustrates an electronic card 10, sometimes referred to as a PC 
card or plug-in card, with only the housing or cover 1 1 being shown. As also 
shown in the Fig. 1 A, the electronic card includes a circuit board 60 and a front 
15 connector 62 having contacts with tails 64 connected to conductive traces on 

the circuit board. The cover includes bottom and top cover parts 12, 13 that lie 
respectively above and below most of the circuit board. The electronic card 
10 of Fig. 1 has laterally L opposite sides 66, 68 and longitudinally M opposite 
ends 70, 71 . The bottom and top cover parts lie respectively downward D and 
20 upward U of the circuit board. 

The bottom and top cover parts 12, 13 are identical in the particular 
electronic card illustrated. As shown in Fig. 2A, each stainless steel sheet 
metal cover part such as the top part 13, includes a flat base 21 which lies 
primarily in a horizontal plane, that is, the base lies normal to the up and down 
25 directions U and D, Actually, the base generally includes a flat central region 

22, flat side regions 23, 24 and a flat end region 16 which lie slightly lower than 
the central region. The cover part has opposite sides 27, 28 that extend below 
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the side regions. End walls 17 lie at the front end of the cover. 

Fig. 2B shows the bottom cover part 12, showing that one side 27 forms 
a plurality of lugs 37 that are longitudinally M spaced along the side. The 
opposite side 28 forms a plurality of holes, or elongated slots that are also 
longitudinally spaced along the corresponding side region and that lead to 
recesses 36. Fig. 2B shows a vertical plane 72 lying halfway between the 
laterally opposite sides 27, 28 and passing through a line 73 that forms a lateral 
middle. At each side, directions I and O define directions respectively toward 
and away from the vertical center plane 72. Nine lugs 37 and nine recesses 
30 are shown at each side; a minimum of three lugs and recesses are required 
at each side. 

Fig. 3 shows a first side 27 of the top cover part and a first side 28 of 
the lower cover part. The top side 27 includes a horizontal top wall at region 
23, a primarily vertical side wall 31, and a primarily horizontal middle lug wall 
33. The middle lug wall 33 extends parallel to the horizontal top wall at 23. 
Each lug 37 has outer and inner legs 38, 39 and a bend or fold 43 that 
connects the legs. Each recess 36 in the lower cover part is formed between 
a horizontal bottom wall at 24, a partially vertical sidewall 74 and a primarily 
horizontal slot middle wall 34 that extends inward I from the top of the sidewall 
74. The slot wall 34 has a plurality of holes in the form of longitudinally M 
elongated slots 76 that are longitudinally spaced apart. Each slot is rectangular 
and has long longitudinally-extending parallel opposite sides 77 and shorter 
ends 79. 

Each recess 36 is positioned to receive a corresponding lug 37, by the 
lug moving down so its fold 43 and then its legs 38, 39 pass through the slot 76 
and into the recess ( or the walls of the slot 76 can be said to move up around 
the lug). Fig. 4 shows, in solid lines, a lug 37 as it is being installed through a 
slot 76 and into a recess 36. Fig. 4 also shows, in phantom lines, the fully 
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installed lug at 37A. The fold 43 initially holds the legs so they extend at an 
angle A about 20°. As the lug is pushed down through the slot 76, the legs 
deflect closer together, so their separation at the free end 42 of the inner leg 
39 is about one half its original separation. When the lug is pushed down 
sufficiently, the free end 42 snaps away from leg 38. The free end 42 of the 
inner leg thereafter prevents separation of the cover parts 12, 13, because the 
inner leg free end at 42A will abut the horizontal slot middle wall 34 if the lug 
is lifted. In the particular electronic card illustrated in to Fig. 4, where the 
height of the card between bases 22 is 5mm, the inner leg free end at 42A 
permits the top cover part to move up by only about 0,2mm. This is no more 
than 8% of the card maximum thickness, so the middle walls 33, 34 
substantially abut one another. When the top cover part 13 has been pushed 
down, middle lug wall 33 substantially abuts middle slot wall 34. Fig. 5 shows 
a side of an electronic card opposite the side shown in Fig. 4, in a variation, 
wherein a plastic retainer strip 51 has been installed along the recesses, to 
stabilize the lugs. The strip has portions that lie over the folds of the lugs. 

Fig. 3 shows that the inner leg 39 of the lug has a pair of longitudinally 
opposite end corner portions 47 that are each bent so their longitudinally 
opposite free upper corners 81 lie closer to the outer leg than does the 
longitudinal middle 83 of the free upper end. The bent corner portions form 
chamfers that more easily pass through the slots. 

Fig. 6A shows another construction of a lug 37' , in which the lug has 
outer and inner legs 38' and 39' joined by a fold 43'. The inner leg is divided by 
a slit 45' into two tines 42' and 49', the shorter tine bent at a slightly greater 
acute angle from the outer leg. Fig. 6B shows the lug after it has been fully 
installed through a slot in the middle slot wall 34. The longer tine 42' projects 
upward through the slot 76, but the free tip 41' of the shorter tine 49* abuts the 
middle wall 34. This construction has the advantage that it positions the free 
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tip AV of the shorter tine 49* only slightly inward of the slot side. 

Fig, 7A illustrates a lug 37" with outer and inner legs 38" and 39" joined 
by a fold 43", in which a tine 49" with a free end 41" opposite the fold is formed 
by a slit in the inner leg. Fig. 7B shows the lug fully installed through a hole 76 
in the middle wall 34, with the free end 41" lying closely under the middle wall. 

Fig. 8A illustrates another lug 37"' with outer and inner legs 38"', 39'" 
joined by a fold 43"', in which the inner leg has a double fold 50 forming a 
groove 50'. The groove extends outwardly from an inner face of the inner leg 
39"'. Fig. 8B shows the lug 37"* fully installed on the middle wall, with the 
inwardly-opening groove 50' receiving an edge of the metal wall hole 76. This 
construction allows the lug to be forcefully pulled up out of the slot 76. 

Fig. 9 illustrates a sheet metal cover part 1 1 2 of an electronic card 1 1 0, 
which has a side 128 forming a plurality of lugs 137 that are longitudinally 
spaced apart by intermediate spaces 166. The other side 127 forms a plurality 
of slots 1 36 for receiving the lugs 1 37 of an identical top cover part. The side 
127 forms a plurality of retention tabs 159. Fig. 10 shows that a plastic strip 
161 is trapped in the side 124, between the base 121, a side wall 129, and 
retention tabs 159. The retention tabs 159 preferably have their inner ends 
bent towards the base 121. The plastic strip 161 has a slot 136 that receives 
the lugs . The lugs are formed with retention parts that prevent it from being 
pulled down out of a slot 136. Such retention parts can be formed by barbs 
indicated at 140 that dig into the plastic walls of the slot 136. 

While terms such as"top","bottom", etc. have been used to describe the 
electronic card and the relative orientation of its parts as they are illustrated in 
the drawings, it should be understood that the electronic card can be used in 
any orientation with respect to the Earth. 

Thus, the invention provides a sheet metal cover for an electronic card, 
that allows top and bottom sheet metal cover parts to be latched together by 
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pressing their opposite sides firmly against each other. A first side of the top 
cover part forms a plurality of longitudinally-spaced latching lugs, and an 
adjacent first side of the bottom cover part forms a plurality of longitudinally- 
spaced slots that each leads to a recess for receiving a portion of a lug. In one 
series of embodiments of the invention, each lug has outer and inner legs 
joined by a fold forming a diversion angle that is no more than 90°. The inner 
leg can have a free edge part that snaps through the slot and thereafter 
prevents separation of the cover parts. The inner leg can form an inwardly- 
opening groove that receives an edge of the slot wall to resist separation of the 
cover parts. In another embodiment, the lugs have barbs or other retention 
features, and project into a slot of a plastic strip. 

Although particular embodiments of the invention have been described 
and illustrated herein, it is recognized that modifications and variations may 
readily occur to those skilled in the art, and consequently, it is intended that the 
claims be interpreted to cover such modifications and equivalents. 
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